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AUTHORS oOovechkin, V.V.., Pir
and Ochkin, D.V.

TITLE: Method of Calibrating a Sci
rometer/q

PERIODICAL: Pribory i tekhnika eksperimenta,
pp. 126 - 128

TEXT: The conversion of the areas under the photopeaks in
gcintillation y-spectra to the total intensities of y-rays,

for a medium-sized NaI(T1) crystal and energies E_ = 300 keV,

can only be carried out if the y-ray spectrometer is ;
calibrated in a preliminary experiment. This calibration is CX
usually carried out with the aid of standard y-ray sources

with energies close to the energy of the y-rays under investi-
gation, However, such standard y~ray sources are not always
available. Calculated data suitable for calibration purposes

and applicable to the many practical cases, are largely not
available either. An absolute calibration curve covering a

wide energy interval can be obtained for a scintillation
Y-spectrometer with the aid of y-sources whose intensities are

Card 1/6
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Method of Calibrating a Scintillation Gamma-spectrometer

y-lines with known intensity ratios, including soft y-quanta
with energies Gl 100 keV (Ref. 1). By definition, the
efficiency (relative aperture) of a y-spectrometer for y-rays
of given energy is given by € = S/N = f(E ) where S is

not standardised, provided each of them has a number of Q%\

the counting rate in the photapeak and N 1is the total
intensity of y-rays of the given energy emitted into an angle
of 4. The ratio of efficiencies for hard and soft y-rays
emitted by a given source is then:

81/60 = (silso)(No/Nl) (L)

where the subscripts i and o refer to hard and soft rays,
respectively. Since the soft y-rays are absorbed in the

surface layer of the NaI(T}) crystal (for example, for
), 1t follows taat € = so/NO ~ w

g = 90 keV , W = 7.5 cm”
Y

o
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where wo is the relative solid angle subtended by the crystal
at the source. The magnitude of So must of course be corrected

for the absorption of soft quanta in the crystal envelope and in
the source, as well as for the fraction of K x-rays of iodine
which escape from the crystal (Ref, 2). Thus, the solid angle
w, can be calculated from:

w, = 1/2 h-wV R a2} (2)

where R is the distance from the source to the crystal
(diameter 2a), si/so can be measured directly and Ni/No

can be obtained from published data, Substituting the values <>(
for the various quantities in Eq. (1) for a number of y-sources,
one can obtain the calibration function €& = f(E ) for a given

geometry. The authors have measured this dependence for a
NaI(Tl) crystal, 40 mm in diameter and 50 mm long, placed at a
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distance R = 5.3 cm from the scurce (mo = 3,2 X 10’2)0 The

following y-sources were employed:
Hg203 (e = 71 keV. Ey = 279 keV, @, = 0.159 (Ref.3),
N sN = 0,14)
o 1

C5137(E° = 32 keV, El = 661 keV, O 0.1l1 (Ref.4),
NogNl = 05072)

celtt . 1““(5 - 80, E, = 134, By = 700, E; = 1490,

E“ = 2180 keV; N N N, N3 4 = .2:15.3:3.56:0, 5631, 44
(Ref. 5);
75 .
- o vV o . = : ; o
Se (Eo 140, E; o ke No'N1‘Nz 1%3e;416§% 3
Card 4/6
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Method of Calibrating a Scintillation Gamma-spectrometer

In the first two cases the ratio NO:Nl was calculated from
o taking into account the fluorescence emitted from the

K-shell (Ref, 7). As can be seen from Fig. 1 all the
experimental points except for the 134 keV y-rays from Ce]'l*lt

iie on the continuous curve and agree with the four calculated
points E_ = 280, 661, 1330 and 2620 keV (full circles) which

were obtained by combining the data taken from Refs. 8 and 9
and applying them to our geometry. The experimentally determined
function € = f(BY) was confirmed by control measurements using

the following y-ray sources Ra226 + daughter products (E6 = 610, >K(
|

El = 350, Ez - 770, E, = 1120, E, = 1760, 55 = ze2uu keV,
LY 0 'S o - ° o a . { ¢ o
NO.NI,NZ.N38N4,N5 = 100,62u5,18°75us.susius.al,s (Refs.10,11);

1131(33 - 640, B, = 364, E, = 720 keV, NI:N N, = 11.6:100:2.4
(Ref. 12).
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Since the intensity of the y-rays in the soft part of the
y-spectrum for these isotopes 18 not well known, &

3

normalised so that €610 ° 7.3 X 10 and
In addition, it was assumed that

case of Se75° The y-ray spectrum was measured with the aid of
a 100-channel kicksorter (B\-100 (AI-100)). A typical

Y-spectrum (R5226 in equilibrium with 1ts ‘decay produ:ts) is
shown in Fig. 2. There are 2 figures and 12 referen:zes:
1 Swedish, 1 Italian, 4 English and 6 Soviet.

Acknowledgments are expressed to L.T. Polyakova for assistance
in the measurements.
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AUTHORS: Nakhutin, I. Ye., Ovechkin, V. V., Ochkin, D. V.,
Polyakov, A. S., Khoduleva, Z. K. =

TITLE: Preparation of the Radioactive Isotope Kr35 and
Investigation of Its Gamma Radiation 19

PERIODICAL.: Zhurnal eksperimental'noy i tecreticheskoy fiziki, 1960,
Vol. 39, Nc. 4(10), pp. 991-992

TEXT: KrJ? was obtained by dissolving neutron-irradiated uranium in
nitric acid and by separating chromatographically by active carbon

at 779K the gases liberated from moisture, nitrogen oxides, and radio-
active iodine. For the measurement of emission, Kr35 was filled in &
plexiglass cylinder with an aluminum foil bottom. The yield was
determined from the ratic ky = Ny/Nﬁ' where Ny’ N‘3 are, respectively,

the numbers of 517 kev gamma quanta and of f§ particles emitted per unit
time in the solid angle 4n. The beta radiation was measured by an
cvu-26 (SI-2§2qcounter, and the gamma radiation by a NaI(T1) s~inrtillator
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Preparation of the Radioactive Isotope Kr-- s/os%g%o, [ 4
and Investigation of Its Gamma adiation B004/BO"

.
d AU-100 (AI”@)a%analb’Zer. The gamma y:f-tﬂd of Kr’? was fmxmihu: va \><
a(u(l) 41*0 06)% per decay. This value is significantly 1owe1" thin' %

gi:rex‘l“b;r H. Zeldes et al. (Ref. 1). The authors checlieid,k;: ei;in?
meagurements on I'51 and Cs?34 whose gamma quantum yie >

kncwn. There are 6 references: 3 Soviet and 3 US.
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